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Repetition priming deficits in SD.

Repetition priming (RP) has been employed as a measure of implicit processing in patients suffering from
a breakdown of semantic memory, as in the case of semantic dementia (SD), a subtype of frontotemporal
lobar degeneration (FTLD). Here, we investigated face-name representation in a case of SD using a par-
adigm of within- and cross-domain repetition priming. Compared to ten healthy participants, SD patient
did not show any facilitation when a famous name was primed by its own face (cross-domain) or when
the prime was the same proper name (within-domain). Results are discussed within the hypothesis of a
degradation of face and name representation, one of the most consistent accounts explaining semantic

© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Famous face recognition and proper naming impairments are
neuropsychological deficits occurring following a wide range of
brain damage types, including stroke, traumatic brain injury and
neurodegenerative disease (Bauer, 2003; De Haan, 2000; Semenza,
Mondini, Borgo, Pasini, & Sgaramella, 2003; Semenza, Mondini, &
Zettini, 1995; Werheid & Clare, 2007). When, in dementia, impair-
ments with regard to famous faces and names occur, these are
characterised by an insidious onset and a progressive manifesta-
tion. In particular, these deficits are common in patients affected
by semantic dementia (SD), a clinical subtype of frontotemporal lo-
bar degeneration (FTLD) (i.e., Snowden, Thompson, & Neary, 2004).
The diagnostic label of FTLD encompasses a number of heteroge-
neous clinical manifestations, in which different patterns of
impairment, involving linguistic processing, executive functions
and action organisation, reflect the location of the underlying
pathology (Libon et al., 2007). SD is traditionally the language vari-
ants of FTLD and is characterised by loss of word meaning and im-
paired language comprehension (Gorno-Tempini et al., 2004;
Hodges, Patterson, Oxbury, & Funnell, 1992).

SD is a clinical syndrome described first by Pick (1904). In 1975,
Warrington (1975) described three patients with progressive im-
paired recognition of objects and she hypothesised that the deficit
was due to a breakdown of conceptual knowledge. Subsequently,
Mesulam (1982, 1987) described patients with insidious distur-
bance of language, beginning with anomia and progressively re-
duced speech output and comprehension deficit, where he later
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named this syndrome primary progressive aphasia (PPA). Such pa-
tients can be distinguished based on the fluency of their speech,
having either progressive nonfluent aphasia or fluent aphasia.
The term ‘semantic dementia’ refers to fluent aphasia with addi-
tional loss of word meaning.

Later, Poeck and Luzzatti (1988) described patients with similar
deficits. Only a year afterwards, Snowden, Goulding, and Neary
(1989) demonstrated that these deficits were not confined to the
verbal domain, and they designated these patients as suffering
from a “loss of semantic information”, coining the term ‘semantic
dementia’. These patterns of impairment were characterised as
degradation of a semantic store (Warrington, 1975).

In substance, SD is characterised by loss of word meaning and
impaired language comprehension, with preserved syntactic com-
prehension, production and fluency of speech output (Gorno-Tem-
pini et al., 2004; Hodges et al., 1992).

SD patients’ performances correlate highly between different
semantic tasks and show strong item-specific consistency across
modalities, suggesting that the anterior temporal lobes underpin
a single store of amodal semantic knowledge (Bozeat, Lambon
Ralph, Patterson, Garrard, & Hodges, 2000; Rogers et al., 2004).
Semantic memory is affected, whereas episodic memory appears
intact, where this feature distinguishes SD patients from Alzheimer
disease (AD) patients, at least in the first stages of the diseases
(Scahill, Hodges, & Graham, 2005).

Voxel-based morphometry studies have shown that SD is char-
acterised by damage to the anterior temporal lobe (Gorno-Tempini
et al., 2004). Temporal lobe atrophy in SD is usually bilateral, but
most frequently predominant in the left hemisphere. Lateral and
medial anterior regions are affected, including the perirhinal
cortices and fusiform gyri (Chan et al., 2001; Galton et al., 2001;
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Gorno-Tempini et al., 2004; Mummery et al., 2000; Patterson, Nes-
tor, & Rogers, 2007; Rosen et al., 2002). In addition, the hypome-
tabolism, related to the semantic memory impairment in SD
patients is associated with the bilateral rostral temporal lobes, in
contrast to a widespread hypometabolism in AD patients (Nestor,
Fryer, & Hodges, 2006).

In several reports of single SD cases, patients presenting a pro-
gressive prosopagnosia always showed unfamiliar face recognition,
with visual basic abilities preserved, in contrast to famous face rec-
ognition impairment. As such, the prosopagnosic deficits are of
associative-like type and never apperceptive in nature (Barbarotto,
Capitani, Spinnler, & Trivelli, 1995; Evans, Heggs, Antoun, & Hod-
ges, 1995; Gainotti, Barbier, & Marra, 2003; Gentileschi, Sperber,
& Spinnler, 1999; Joubert et al., 2003; Sperber & Spinnler, 2003;
Tyrrell, Warrington, Frackowiak, & Rossor, 1990). The cortical atro-
phy is always within the temporal lobe (bilateral, greater on the
right), in its antero-inferior parts (Gainotti et al., 2003), superior
temporal gyrus (Tyrrell et al.,, 1990) or the right fusiform gyrus
(Joubert et al., 2003). Other studies have reported SD patients pre-
senting proper naming deficit and person-specific knowledge
impairment (Papagno & Capitani, 1998; Papagno & Capitani,
2001; Poeck & Luzzatti, 1988; Schwarz, De Bleser, Poeck, & Weis,
1998). The presence of these deficits in SD patients might depend
on the site of the brain atrophy. Snowden et al. (2004) found that
SD patients with predominant left temporal lobe atrophy were bet-
ter at recognising famous faces than famous names, whereas those
with right temporal predominance showed the reverse pattern.
Moreover, Thompson et al. (2004) reported that specific person
knowledge deficit could persist when the atrophy is predominantly
on the right, whereas a general impairment knowledge is present
when the temporal atrophy is predominantly on the left.

Two main theories explain these semantic deficits in SD pa-
tients. The semantic memory loss could be due to an impairment
of explicit retrieval of knowledge or to a degradation of the internal
representation of the semantic network (Hodges, Salmon, & But-
ters, 1992; Hodges et al., 1992). At present, the most consistent
hypothesis refers to a representational deficit due to a progressive
semantic degradation (Jefferies, Patterson, & Lambon Ralph, 2006;
Rogers & Friedman, 2008). In addition to the usual explicit mea-
sures of neuropsychological testing, the semantic system integrity
has been investigated through implicit tasks, such as priming. The
advantage of this technique is that it does not require a behav-
ioural/overt response. In the case of repetition priming (RP), it is
postulated that the processing of a stimulus (target) is facilitated
when the same stimulus (prime) was encountered before. Results
issuing from studies of word priming in neurodegenerative disease
patients are mixed. Cumming, Graham, and Patterson (2006) found
a greater facilitation effect of priming (hyperpriming) for degraded
words (those not identified in an explicit recognition task) in SD
patients, when compared to controls. Conversely, in Alzheimer’s
disease, some effects of facilitation have been found since there
is a preserved semantic memory, at least at the onset of the disease
(Nebes, 1989). Recently, Rogers and Friedman (2008) compared AD
and SD patients using a priming task. AD patients showed a hypo-
priming, whereas SD patients did not show any priming effect. This
has been interpreted as a relatively spared semantic network in
AD, in contrast to a clear semantic degradation in SD.

In order to study the face and name representation in SD it
would be interesting to explore the use of a priming paradigm.
Typically, in this task (see for example: Burton, Kelly, & Bruce,
1998; Johnston & Barry, 2006), the subject is presented with a
name of a famous or unknown person (prime) preceded by a re-
lated or unrelated face (target). The subject is required to make a
decision (for example, a familiarity judgement task) on the target.
The prime preactivates the related items, as demonstrated by the
way the subject is faster to respond to the target compared to a

control condition where there is no relationship between prime
and target. According to this hypothesis, if a patient’s explicit
knowledge system is broken, but some lesser activation persists,
facilitation in responses (reaction times, or RTs) could be found
in RP. Conversely, if a degraded representation occurs, any kind
of facilitation should be found (Shallice, 1988).

In the present study, we investigated face-name processing
using an RP paradigm for faces and names in a patient with SD
and in ten age-matched healthy controls. We studied the repetition
effect using name-name pairs (within-domain) and face-name
pairs (cross-domain). In order to investigate the semantic memory
related to person representation, we decided to employ a repeti-
tion priming technique, exploiting implicit processes. This para-
digm permitted us to verify if such a representation is broken or
relatively spared but not accessible. The absence of a priming effect
could be considered an index of a degraded representation of faces
and names, instead of an impaired access to information.

Studies in healthy participants have shown that no priming ef-
fect occurred when prime and target are cross-domain (i.e., face-
name, name-face) (Bruce & Valentine, 1985; Ellis, Flude, Young,
& Burton, 1996). In contrast, more recent studies have shown that
priming can cross-domain inputs when the face of a famous person
is immediately preceded by the same person’s name (or vice ver-
sa). Calder and Young (1996) demonstrated a clear effect of
cross-domain repetition priming when short intervals occurred be-
tween the prime and target of the same famous person (‘self-prim-
ing’). The amount of priming was larger in within- than in cross-
domain condition. Burton et al. (1998) reported evidence of
cross-domain priming when the task was semantic in nature
(e.g., nationality decision, dead/alive).

There is also evidence of cross-domain priming in prosopagno-
sic patients, in which overt face processing is impaired. De Haan,
Young, and Newcombe (1992) described a prosopagnosic patient
(NR) who overtly did not recognise famous faces but performed
above chance in a forced-choice familiarity task. NR showed a
priming effect in a cross-domain task (face-name), where this ef-
fect was restricted to those faces categorised as ‘familiar’ in the
forced-choice task. In addition, Young, Hellawell, and De Haan
(1988) described a prosopagnosic patient (PH) who could not
overtly recognise familiar faces but showed facilitation of re-
sponses to targets (names or faces) preceded by semantically re-
lated primes.

We hypothesised that, in our SD patient, no effect of priming
would occur in cross-domain priming; specifically, that a famous
face would not facilitate the access to its own name. There could
also be no effect in within-domain priming. Consequently, re-
sponses to targets (names) will not be facilitated because prime
(faces and names) representation is degraded.

2. Materials and methods
2.1. Subjects

2.1.1. CMR

CMR, a 67-year-old woman with 8 years of education was diag-
nosed with SD according to frontotemporal dementia diagnostic
criteria (McKhann et al., 2001; Neary et al., 1998). The patient
underwent a structural brain MRI, and visual rating of MRI images
was compatible with the clinical diagnosis. MRI scanning (July
2007) revealed left temporal lobe atrophy, with consequent
enlargement of ventricles, associated with signal abnormalities
within the right inferior parietal cortex (see Fig. 1). The patient
had no clinical signs of motor or sensory deficits.

Extensive neuropsychological assessment was performed,
including global functioning, leaning and memory, non-verbal rea-
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Fig. 1. CMR’S MRI scan: a coronal and a horizontal section showing temporal atrophy, greater on the left.

soning, language, visuospatial and visuoperception abilities, atten-
tional, executive and praxis functioning.

The Mini-Mental State Examination revealed a score of 26/30
(Folstein, Folstein, & McHugh, 1975), retrieving three out of three
items on delayed recall. Detailed neuropsychological testing
showed memory and language impairment as well as difficulties
in recognition of famous faces, whereas visuospatial, perceptual
and praxis abilities were spared. Results from the baseline cogni-
tive assessment are reported in Table 1.

Language functions, such as repetition, naming, reading, writ-
ing and comprehension, were formally assessed with the full
Italian version of the Aachener Aphasie Test (AAT) (Luzzatti
et al,, 1994). Picture naming was assessed with an action and
object naming task of battery for aphasia, such as BADA (‘Batte-
ria per I'Analisi Dei Deficit Afasici’; Miceli, Laudanna, Burani, &
Capasso, 1994). Formal speech evaluation demonstrated normal
motor speech, reading and writing skills, but a marked deficit
in word retrieval and sentence comprehension. Auditory verbal
comprehension in a conversation setting was good; on testing,
it was preserved for simple commands (see token test section
of the AAT).

CMR’s spontaneous speech was fluent, with normal articulation
without jargon output or echolalia. Repetition, reading and writing
were spared. Picture naming was severely impaired. The patient
produced the correct response to 6/30 objects (20%) and to 12/28
actions (43%) in oral naming. Incorrect responses resulted in
semantically related responses, semantic circumlocutions or
anomia.

Non-verbal cognitive tests did not disclose buccofacial, ideomo-
tor and constructive apraxia.

A detailed assessment of visuoperceptual abilities was per-
formed (see Table 1, panel C). CMR showed normal performance
on basic visuoperceptual abilities assessed with The Visual Object
and Space Perception VOSP (James & Warrington, 1991). The pa-
tient performed poorly only on silhouettes and object recognition
subtests. It is important to note that the pathological scores in
these two latter subtests could be biased by the language deficits.

On a facial recognition test (Benton, Sivan, Hamsher, Varney, &
Spreen, 1990) that required the ability to match unfamiliar faces,

CMR obtained a borderline score (correct responses 39 out of 54,
cut-off score 38).

On a gender judgement task, the patient performance was
unimpaired (100% correct responses). In this task, a set of 64 pic-
tures portraying unfamiliar male and female faces was used. Half
the faces depicted all the facial features, while the other half lacked
external features (no hair). Stimuli were presented on the monitor
of a PC and they remained on the screen until a response was
made. CMR performed perfectly in this task (100% correct
responses).

On recognition of famous faces (Rizzo, Venneri, & Papagno,
2002), the patient failed at the retrieval of semantic knowledge
and the naming of famous people on picture presentation. In this
test, half famous and half unfamiliar faces were presented, where
the patient was required to recognise famous faces, provide
semantic knowledge and name them. In the fame judgement sub-
test, CMR correctly recognised 18 out of 50 famous faces.

Finally, on recognition of famous names (Bizzozero, Lucchelli,
Pozzoli, Saetti, & Spinnler, 2007), a task that required the patient
to recognise famous names printed on a sheet, presented in a series
half famous and half unfamiliar names, CMR performed below cut-
off.

To summarise, CMR showed a fluent progressive aphasia with
naming and comprehension difficulties, as well as loss of verbal
and non-verbal semantic knowledge about objects, concepts, peo-
ple and meaning of words, and recognition of famous faces.

2.1.2. Healthy participants

Two different groups of ten healthy control subjects were re-
cruited for each experiment. None of the controls had a history
of neurological or psychiatric disease, head injury or alcohol abuse,
neither were they under treatment for major illness. Controls were
tested using Mini-Mental State Examination Test, Trial Making Test
for executive functions, memory for Prose and Wechsler Memory
Scale for memory abilities (Lezak, Howieson, & Loring, 2004). All
the controls performed within normal range for all the neuropsy-
chological tests.

A pilot study with young participants showed that the percent-
age of priming effect was of 9.7 (£3.9) compared to neutral condi-
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tions. Therefore, the sample size of controls is sufficient according
to the study design required from the pilot study results (consider-
ing an 80% of power and a .05 level test of significance on the ex-
pected mean difference).

In Experiment 1, the mean age of healthy participants was 67.5
(£5.7) and the mean years of education was 10.0 (+2.9). In Experi-
ment 2, the mean age of healthy participants was 71.4 (+5.7) and
the mean years of education was 11.2 (+3.4). The controls did

Table 1
Neuropsychological assessment. Asterisk for raw scores indicate that the patient’s
performance is below cut-off.

Raw Adjusted Cut-off
scores scores
(A)
Mini-Mental State Examination 26/30 24 24
Non-verbal reasoning
Raven colored progressive matrices 21/36 235 18
Long-term memory .
Rey auditory-verbal learning test- 13/75 17 28.52
immediate recall
Rey auditory-verbal learning test-delayed 4/15 5.3 4.68
recall .
Rey-osterrieth complex figure-recall 0/36 0 9.47
Short-term memory
Digit span 4 4.25 3.75
Spatial span 5 5,25 3.75
Language .
Controlled association letters test 1, 5 17
Controlled association categories test 3 7 25
Praxis
Buccofacial apraxia 19/20 19 18
Ideomotor apraxia - right upper limb 67/72 62
Ideomotor apraxia - left upper limb 69/72 62
Rey figure - copy 31/36 325 28.88
Attentional and executive functions
Trial making test A 56 36 93
Trial making test B 321 253 282
Aphasic battery for analysis of aphasic Raw scores Cut-off
deficits(bada)
(B)
Oral object naming 6/30* . 28
Oral action naming 12/28 26
Aachener Aphasie Test (AAT) Tscore Cut-off
Token test 15/50" 56 <7
Ripetition 144/150 65 142
Writing 88/90 | 71 81
Naming 82/120, 52 104
Comprehension 74/120 45 108
Visuoperceptual abilities Raw scores Cut-off
(©)
The visual object and space perception battery (VOSP)
Incomplete letters 17/20 15
Silhouettes 7/30 16
Object recognition 13/20 17
Progressive silhouettes 14/20 <15
Dot counting 10/20 8
Position discrimination 19/20 18
Number location 10/10 7
Cube analysis 8/10 6
Facial recognition test 39/54 38
Recognition of famous faces
Fame judgement on picture presentation 4/50 4 12.90
Semantic knowledge of famous people 7.75/50 12.5 22.17
Naming of famous people on picture 0/50 o 14 50
presentation. .
Recognition of famous names 2193.5 225796 6666.46

not differ significantly from the patient’s ages or education
(p>.05).

2.2. Experimental tasks

2.2.1. Experiment 1: cross-domain priming for faces and names
2.2.1.1. Stimuli and procedure. Stimuli included grey-scale faces and
proper names. Faces were downloaded from electronic free data-
sets and other resources on the web, and processed by Adobe
Photoshop 5.0. Images were scaled to 210 x 263 pixels and pre-
sented from a distance of 100 cm (subtending a visual angle of
~3.15° x 4°). The photographs portraying famous faces were of
well-known politicians, movie stars and other famous celebrities.
We conducted a pilot study to define the set of pictures to be used
in the experiment. We considered only pictures with a percentage
of correct responses above 90%.

Subjects were presented with a face for 500 ms (prime), fol-
lowed by a proper name (target). Subjects were required to read
aloud the names presented, and these remained on the screen until
the response was made. Vocal reaction times were recorded via a
microphone.

The experiment consisted of three blocks of 24 face-name pairs
each, and a practise session. Three prime types were given to fa-
mous face targets, such as:

1. Same person prime: a famous face as a prime followed by the
corresponding proper name as a target.

2. Unrelated famous prime: a famous face as a prime followed by
an unrelated famous proper name as a target.

3. Unfamiliar prime: an unfamiliar face as a prime followed by a
famous proper name as a target.

Only one prime type (unfamiliar face) was given to unfamiliar
proper name targets.

In healthy participants, fame judgement for primes was per-
formed offline when all the experiments were run. Stimuli that
were not recognised as famous were excluded from calculation.

2.2.2. Experiment 2: within-domain priming for names

2.2.2.1. Stimuli and procedure. Subjects were presented with a
proper name for 500 ms (prime), followed by a mask for 300 ms
and a second proper name (target). Subjects were required to read
aloud the names presented, and they remained on the screen until
the response was made. Stimuli were presented in the centre of the
screen, in 24 point Arial font, over two lines (one line for the fore-
name, and a second line for the surname, in capital letters). Targets
were presented in bold. Vocal reaction times were recorded via a
microphone.

The experiment consisted of three blocks of 20 face-name pairs
each, as well as a practice session. We considered the same prime
type as in the cross-domain priming experiment. In the case of self-
priming, the two proper names were the same.

3. Statistical analysis

Reaction times (RTs) exceeding two standard deviations above
and below the means were excluded from analysis. Statistical anal-
yses were performed first on reaction times, considering all the
priming conditions. Then, we performed analyses on difference
RTs calculated as follows: (a) same person prime condition minus
unfamiliar prime-target condition and (b) unrelated famous prime
condition minus unfamiliar prime-target condition.

Only the ‘unfamiliar prime-target condition’ was used as a con-
trol condition because there was no statistical difference from the
unfamiliar prime-famous target condition for the cross-domain
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Table 2
Vocal RTs (in milliseconds) in the within- and cross-domain priming experiment.
Values are reported as means and standard deviations in brackets.

Prime Familiar target Unfamiliar target
Same Unrelated Unfamiliar

Cross-domain

CMR 658 648 657 655

Controls 676 (83) 731 (75) 729 (74) 727 (77)

Within-domain

CMR 677 687 682 691

Controls 686 (94) 742 (89) 729 (83) 747 (100)

(¢(9) =.50, p=.63), and for the within-domain (t(9) = .47, p = .64).
RTs for each condition are reported in Table 2.

The effect of priming in control participants was tested using a
t-test for one sample, considering an expected mean of zero (null
hypothesis of no priming effect). Additionally, t-tests for indepen-
dent samples were used to compare CMR and controls’ perfor-
mances. We used a modified t-test described by Crawford and
Howell (1998), because it is more appropriate when the individual
as a sample is one and the control group is small. The level of sig-
nificance was set at .05.

4. Results
4.1. Experiment 1: cross-domain repetition priming

Analyses performed on the priming effect revealed that, in
healthy participants, the RT difference between the same person
and the unfamiliar prime-target condition was significantly differ-
ent from zero (Mean=51ms; SD=20.1; t(9)=7.53, p<.0001).
CMR’s priming effect (—3 ms) was statistically different from con-
trols in this condition (t(9) = —2.53, p=.02).

For healthy participants, there was no priming effect for RT dif-
ference between the unrelated famous and the unfamiliar prime-
target condition (Mean= -4 ms, SD=25.0, t(9)=-.46, p=.65).
No difference was found between CMR’s priming effect (7 ms)
and that of controls in this condition (t(9)=.41, p=.35) (see
Fig. 2, panel A).

After the experimental task, CMR was asked to perform a
forced-choice familiarity judgement of faces previously seen. In
this task, her score was of 36% of correct responses. In particular,
her performance was characterised by a high rate of misses (52%,
she did not recognise famous faces as famous) and by false alarms
(75%, she categorised unfamiliar faces as famous).

4.2. Experiment 2: within-domain repetition priming

Analyses performed on the priming effect revealed that the
CMR’s RT difference (14 ms) between the same person and the
unfamiliar prime-target condition was not statistically different
from that of controls (t(9) = —1.54, p = .08). In healthy participants,
this difference was significantly different from zero
(Mean =61 ms; SD =27.7; t(9) =6.61, p <.0001).

Moreover, there was no priming effect for RT difference be-
tween the unrelated famous and the unfamiliar prime-target con-
dition in healthy participants (Mean = 5.0 ms, SD = 19.0, t(9) = .48,
p =.64). No difference was found between CMR’s priming effect
(4 ms) and that of controls in this condition (t(9)=.04, p =.48)
(see Fig. 2, panel B).

The effects of priming in Experiment 1 (cross-domain) and
Experiment 2 (within-domain) did not differ statistically in healthy
participants (t(18)=.92, p <.37).

A CROSS DOMAIN PRIMING
100 4
* B CMR
80 7 O Controls (n= 10)
60 A l
.
- 20 A
o N
SAME - Unfamiliar UNRELATED -
Unfamiliar
B WITHIN DOMAIN PRIMING
100 A
g0 B CMR
. O Controls (n= 10)
2 60
=
o 40 H
20 4
0 T 1

UNRELATED -
Unfamliar

SAME-Unfamiliar

Fig. 2. (A) Cross-domain priming effect. Effect of priming calculated as a difference
of conditions: same person prime and target, unrelated famous prime and famous
name minus unfamiliar face prime and target. (B) Within-domain priming effect.
Effect of priming calculated as a difference of conditions: same person prime and
target, unrelated famous name and famous name, minus unfamiliar name prime
and target. Values are means with standard deviations as bars.

5. Discussion

We investigated implicit and explicit processing of famous faces
and names in an SD patient (CMR) who presented a prominent
proper anomia and person-specific knowledge impairment. The
association of these two deficits allowed us to define the proper
naming impairment as semantic in nature, and not only at a
post-semantic or retrieval level (Semenza, 2006). Famous face rec-
ognition was poor; the patient performed below chance (36%) in
the fame judgement test. Conversely, her abilities to process con-
figurational aspects of faces were preserved. CMR was relatively
good in matching unfamiliar faces and excellent in gender judge-
ment. Taken together, we can claim that her impairment of face
processing was of an ‘associative’ type, as those reported in the
previous studies in literature (e.g., Snowden et al., 2004). These
measures permitted the investigation of the explicit processes of
conceptual knowledge of famous faces and proper names.

We further investigated the implicit processing of semantic
memory. In order to clarify the nature of this deficit, we used a par-
adigm of within- and cross-domain priming of faces and names. No
effect of repetition priming in CMR was found, where this could
permit the exclusion of a possible deficit of access of proper names.
To collect an adequate amount of analysable data, a reading task
was used instead of a behavioural response, such as familiarity
judgement. In a famous face recognition test, CMR performed be-
low chance and this means that a large amount of data could have
been missed if we had used an explicit response. Other tasks, such
as gender or facial expression judgement, were not ideal because
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they are known not to produce any kind of priming effect (Ellis,
Young, & Flude, 1990). The presence of a clear effect of priming
in healthy controls supports our hypothesis that priming occurred
in some way, even if the task was not semantic in nature. More-
over, other studies have used a similar task, such as threshold oral
reading, in lexical priming task in AD patients (Glosser & Friedman,
1991; Glosser, Friedman, Grugan, Lee, & Grossman, 1998). These
authors found significant effect of priming in associated and
semantically related words in AD patients.

The main outcome of this study is that our SD patient did not
show any kind of priming effect, since previous presentation of
an item directly related to the target did not facilitate the process-
ing of the target. This effect was clear when the target (name) was
preceded by a face (cross-domain condition) while, in the within-
domain condition (a name primed by a name), a small priming ef-
fect was found in CMR. This is probably due to a visual similarity of
repeated letters.

These effects could be explained according to cognitive models
of face processing and naming. In particular, the Interactive Activa-
tion and Competition (IAC) model developed by Burton, Bruce, and
Johnston (1990), the connectionist model based on the Bruce and
Young's (1986) model, makes some predictions in that sense. The
IAC implementation postulates four types of units: one for faces
(FRUs), one for names (NIUs, Name Input Units), one for classifica-
tion of the person (PINs) and the last one for semantic information
(SIUs, Semantic Information Units). Burton et al. (1990) proposed
that the recognition of a familiar name is speeded up when it is
preceded by the same person’s face only for semantic priming
but not for repetition, because this latter is domain specific. How-
ever, conversely, we found the effect also when cross-domain self-
priming occurred. As Burton et al. (1990) pointed out, repetition
priming is short-lasting and, in our experiment, we found the effect
because prime and target occurred immediately. The locus of this
priming could be explained by the claim made by Burton et al.
(1990). They postulated that a familiarity decision is made at the
PIN level, because these are units allowing the access to semantic
information. Therefore, for these authors, priming occurs at this le-
vel. CMR showed semantic and person identity knowledge deficits,
where this precludes the target from benefiting from a previous
exposure to the prime of the same individual. The non-preactiva-
tion of the prime, due to a degraded representation in CMR, does
not enhance the threshold at the PIN level. Consequently, the tar-
get recognition was not facilitated.

The null effect for unrelated pairs needs some explanation.
According to the IAC model, only a closed, semantically related
item could benefit from facilitation of recognition. Moreover, it is
possible that some kind of inhibition could exist, and that the bal-
ance between excitatory and inhibitory effects contributes to the
total effect. As such, it could be that the two strengths of connec-
tion cancel each other out, resulting in a null effect (Calder &
Young, 1996). Other studies in young people (Jemel, Pisani, Rous-
selle, Crommelinck, & Bruyer, 2005) and in adults (Schweinberger,
1995) have reported the same pattern of results in this regard.

Previous studies (Calder & Young, 1996; Johnston & Barry,
2006) found that, in within-domain repetition, priming is greater
than in cross-domain conditions. This is because different factors
contribute to such a larger facilitation, in particular the increased
activation in the appropriate PIN, and the strengthened NIU-PIN
connection for names, and FRU-PIN connection for faces. These
processes both occur in the same domain, without a cost when
switching to a different domain, even if we do not find the same
advantage for the within-domain condition.

In summary, we found that explicit and implicit measures of fa-
mous face processing and proper naming demonstrated a semantic
deficit in our SD patient. The consistency of the results for these
two measures could account for a semantic loss of representation,

as previously found for language studies in SD (Nakamura, Nakani-
shi, Hamanaka, Nakaaki, & Yoshida, 2000; Rogers & Friedman,
2008; Tyler & Moss, 1998). Further investigations in a group of
SD patients are needed to explore this hypothesis of degraded
knowledge for famous faces and proper names.
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